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(54) INTEGRATED MOTOR DRIVE AND RECHARGE SYSTEM 

(57)Abstract: 

PURPOSE: To enhance efficiency by providing a battery, two 
inverters and two induction motors, generating AC three-phase 
power from the inverter in the drive mode and applying AC single 
phase power with unity power factor to the neutral parts of two 
induction motors in the recharge mode. 

CONSTITUTION: A single DC power supply, i.e., a battery 26, is 
connected with two inverters 40a, 40b which supply AC three- 
phase power to two induction motors 12a, 12b thus forming the 
^ drive mode. In the recharge mode, single-phase power is applied to 
the neutral parts of the two motors 12a, 12b through an EMI filter 
72 and rectified through the inverters 40a, 40b before charging the 
battery 26. According to the arrangement, weight of the system is 
reduced. 
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[»#*B1] &1&<0&® (54a-58a, 80 
a) £&2&(D&m (5 4b-5.8b, 8 0b) 
ttiYieaSf U S65Iffi*Jtt (16. 8 4) 

(14, 8 2) t£TV>±5Z& i8L0>#»ir# 

a<os i a>*ej&B5 (6 6a) <biTO)iEa2we« 

i:^i^2 a>*i£«5Hi (6 6 b) ££*fT*'>&< £ 
t) 1 l^fgf-^ (12, 13) fc. ±SS^-^CS 
rt*#W£U aoiE^-************:*^ 
^fSife^H5ic*^^jt&aR^g (2 6) t. ±lEHS1S&cD 

<Bttflt«rt«tt»¥a<b±ES 1 »a>*«i*>|SJi::»8E 
Sftt2*BliTWO. «E*«»Sft/^*«KH 
S.n5»JB 1 O-f (4 0 a.) .iE*.2.ao* 

««*«tti«LfrM§**tt**'U ±E~:*I&H4<&K 
8i"«*L#*HK *ft t±E5B 2 ffla>«« t OHniCj£)K2 ft 

S»2 0-f>A-^ (4 0 b) <h, _hiEm 1 Si^m 2 CO 
^ttjftas*Z*«Stl, ±E» 1 2<7>*t*_£®^0 

hfeiBfi-rSX^/HiSJB^ (3 0) 20 

tt^l&SgS^^^S^b±E^-^C^5ft5)« 
^I^±i£^--5'CDJil£ai^tttC^5ViT^BE$ftoflft*feW 
ftaiCje»£ft*fcfct>C JLE^-^ftfcti*^— * 
CD ±Etti^tf ©EHE*» b ©**W»*#±£— ^|6]tt0) 
iaa«*«tt«#ftC«*Sft*«*»c*«$ft«>J;5 

iz. iisejs©!^:- kohicJlEJb 1 atrai 2 

^€:»JWU, fro, JtEA^/di^^K^TgflL 
fr#ffl2SSA^¥l C0E»tC55t^T±E— ^fS)it<0 30 
iEiS«^^^^glCSft$ft^^-?i^ ilES^S^ 
- Kcorfll::±IESi3 1 R^S 2 co< >/s-*£fflWT*M 
(10 0) t^PrliT^m»J«JE»)^^»i^ffi^ 

& (2 6) ^&zm^mi&&nm*hmm&)ikz*wif3 9£ 

IK3RJR3) ±E^-?li8StM (12, 13) 
Tfc©aft:**Il ^fcJi2l£«0«jtt«JSftR^SI]^«lM 

40 

SbC, _Ll2^r-^ (12. 13) t± 
BEX^/SU^*^ (3 0) troBIIfill, ±.ZcX*)/ 
&^» I rlIlcgjft*#a-efiJft ; £ — K^*5J5!'i£3:«c*£: 
«'>T6fc*e>07-f JP^ft (7 2) ^{KAc^ll 
3 «-5B^-^ft^— ^iCEttO«»«HK»Rtf» 

I»*Jfi5] ±EX*/B**f (3 0) li#«5Sa 

«^¥<iffli£jiwirisia*ft^i-!>B£$ftTt^s«3^ia 1 & 

4 (0*>^H^ft^— PICE*W«ft«Kttat^ft.* 
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t»*3S6] ±E«W^S (1 0 0) tt. iifEA*/ 

ai^^? (3 0) csnnSft**tt2B«^* ! **i ^ 

35 & tz *5 frt 5 ±£E fiz«K^B JC^UE S ft o KSiS * IC 
ZlRSftaj:5^±E»ia^»20<>/^-^ (4 0 
a, 4 0 b) ftW»T*BI*3g|lft^U5.a)-5'6i^ft 

*-oiiE«««IMiK»aV»*««««- 

iEX^/Hi**^ (30) tettSSSi; 
5£28«a £3A ft* fiSa>*fcl4±.£ffelW^& 
(10 0) <OMW«)*>i:TRftSftT±E~*fB)tt<JDia 

[»*lg8] ±EMW^a (10 0) 14. ±E-*« 
fe©«*«*-«tl8*^» ( 2 6 ) *»-&.«).a[*«»*s-±E - 
X*/HSrtaS? (3 0) Cft**ft£JM§3Sa«rtl-3E 
»Sft6J:5ir±Eliiatf» 2»<>M-? (40 
a, 4 0 b) £OTT6ia^l^tvL5 0p^u^ 

[S*3RJI9] ±££§3ii3P^a (10 0) 14. ±f£A^7/ 
ttJfifflff (3 0) IlEniD$ftaiE65«^7& ! ±-E— TSftte 
©iE»«^«ISiB*S (2 6) i:ft»Stl*J:^i:±E 
^ 1 R'J^ 2 CM > A— ^ (40a. 40 b) £fHBT 

0] ±E1fflW^S (10 0) t4. ±E-^ 
r6l1*CDlE8E«***&«^a (2 6) *>6<Z>i£S£*:fc*U: 
EA^/Hi^Sa^ (3 0) i:^$noEcfit^C^^ 
$n^cte> lZ±s£^ 1M2^>M-^ (40 a. 
4 0 b) fc«»T5*#*lftV*L5<D5 o^ft*>— 

1 1 1 .tEMW^S (10 0) tt. iE-f > 
(4 0 a. 4 0 b) IZjgm^ft^^iEK&S^ 

#^ (i i 6) £*ffi-r«!*3Rsu fc^u i o«)^^ 

1 2 ] JiE-f ? (40a. 40b) 14 

C0X< 7T>^^S (4 8- 5 3) $:lr(j»t5l*^l 

[SetfJRl 3] ±£X<^>^ftl4MH£fTfc? 
^#7,-f^^>^E* (4 8-5 3) -LfiE^ 
■W^g* (10 0) I4±E*-T v^>yK*OBBBB€:«W 

«p{g-%^S^T-o^^(DS^^^*S (116) ^ A 
AITeiimJil 2 KE* co*»)^IB*ij^^fe^^S^ 

K. 

4] S 611, iffi^c-^ (12. 1 3) CD 

_hisii±7}<ft (i6, 8 4) <Dmm&7*-r=E-?mi8.ig^ 

^^Tofc^CO^- ^^K^S (15 8a. 158b) 
>, ±a£S^a^f§^g (116) iz^^^fto^-^ 
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(16 2) fcfcJUBU ±e* u ? 7****^ 

am uimfrm * t ijR*- * ***** ex^L t jib 

t»*XHl 5 3 ±EWW^* (10 0) iiiiEOA 
(4 0a. 4 0b) ^OTfoS^^^ro/: 
£>0©?^g§¥-& ( 1 0 2- 1 0 5) Srffi*.*!***! 1 a 

[18*31163 JtE*W*ftttS6fc. ±SS^E-5'<Z> 

giEcffisr-5«^e«t«&r«>^:«6<o®effl-*a ci 5 
8) eii^i^-^ (1 2, 1 3) ofc«>©iww:/ 

□ ^f Si:.. .±&.~tl^Et\<0 : T:— ^SJK-^±:EK-flZm 
****** (2 6) omJET«ofcBlZ»^TSlii* 
e^S^-T (16 4) ±f2{i^S± 
»*&<&±EtB*ff^*:«l+TX"J -yyiSIfc&ftfrm^ 
&SS*rofc*O^U ^yffiJSS^S** (16 2) 

mafiMr*^T«*snT±E»»B*acft«a*i± 20 

E* »** * SE.-T % jESttt fcb 2>fl# £ 8 £T « CDS 
«*£■'** (116) t«i3»B#ai 5t::22EtO 

[*3R3J|17J iEt-f (12, 13) 
*T*>0. hlZ^WSk^ (102-106) liJhsE^ 
— *(B£«iC*aT5Sb«S£JI:«Ta«#« 1 6 ICtS 
KC&mMttBtt&tfMftfflSKB. 

[M*JSi 8) ±se^IP^§: (10 0) li^bl*. ± 
tE^-*^ (O«Rr^*2 0>48l-StLmfl6 

^ft^^^^r^±sB^e-^ (12. 13) tcia^r* ^ 

«8I«*DS ( 1 3 2— 1 3 4) Sr^ffiU i:EKtP%£ 

»5« (116) tt±EaiiRWB2«>*c*ars» 

1 SL^m 2 ©IEtt*Ba«^**£T5»#fll 1 7 tzE 

*0)mft«K»&tfftaffi***. 

(12, 13) roJ:EJ» riWB 2 OtS«»«§65 

KL. -rnS^^I^WO^^^-rm 1 RtfS 2 co^^fE 
^o. JbEWlXOTB 2 «)IS*« 

{i^^gt. JtEiEtKfcrtttl&flK^S: (2 6) ^)IEC 
ItWT CD** t«iKRt€:»0 = •*««*» * 

*R£'To*:#<0fB«B^* (15 4) t. JtSES^fi 

©)^gs (l 0 2- 1 0 6) tt£"r^-— 7-4 V -4 

:?;U{E^£^£T^it#<Dit&§§^g: (14 8. 15 
0. 15 2) t^IITorai 8CE*<&m»l*K 
ft&tfftrfcffliaS*. 
[1M2 0] JiaEA^/iil^MH* (3 0) tiSMS^ 

S5m*#ijffl®« (3 2) c^^n^ £ o \zm^t\, sc 
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ma*. +tt*ftzra**£**u jtE«»^» (i 

0 0) tiSiC. JtEm*«t±ffi^i£»i:OB3lcSn 

smatH«©iEtt***mEfc*£rsfcft«)SJP* 

g (2 0 2) B3Em«fr«^€:±EjEttfcS*mE 
.t*»LT*JSStlfc*»mm€:*SfeTSfc«)a)*W* 
(2 0 6) iiE^-SMItf L_LSE3I 3 tf)^:-* 

ttfflcBar^msittifiB^tftfer^iE*-^ ci 

2. 1 3) (C**f **0>m**»* (136) 1 
(4 0 a) C**f 

«=>co^fe^n/im^a«ft^€}t-p±£m 2 o-r 

* (4 0 b) «c**T*«**»**»6«>**tt«** 
tttJlfU ¥*9ma«^£58feT*fc*^tDjE¥-S (2 
12) £. ±E¥«tM*t±Et»Lfci?tEi 

**«-i> ■t«*««M«-***i"r &**«■»*«»* 
*e (210) &«^±E*ffl*n^mijE{a«.«^ 
t»»©it«a>jiE*»snfcmflSLffi«*^t«)Pi«)* 

IC±E*K***»*tlD*-r6fc*^***^**t 
r*fc*<0«*jWI**-(2 1 8-2 2 2) ±E- 

.*«!**«**«** (2 6) <Dni±iz*tmT z>m&<D 

^§^^§ff*g (2 3 8) ±ES5fimKaS* ! £±E 
tttttt « I fc i:i 0 J:E< > / (4 0 
a, 4 0 b) .ICft»Sn5fi-f'f -tf-f ^JHM-** 
£T*fc#<0?^--'r'f -tf-f * ( 2 3 2 - 2 3 

6) tMA5»*ai Bl:E«0«B*K»SM»* 
«L3£SK. 

[»**2 1J 2*©** : E-^ (12 a, 12b) 

1<7>3&<7>**& (5 4 a- 5 8. a) £S£e£U 
te^CO^- ^<&**liJi£*2G>«L<&#» (5 4a-5 
8 b) ^^to»*«1^^2 0O5S^n*>- 

2 2 ] JiSEfiS 1 6*0«* (80a) i±E 
%2<D&<D^& (8 0b) fc-S»J*TaY«*«:fr** 

i«g>£>«.^-* (i3) fc**-ra*3CTiifr^u2 
o 5 ■& i^n*»— ^ccEmomttaKftxvft*** 

[H^^2 3] .JH1«>^*A* (6 6 a) £*>OY8i 
ft (5 4 a- 5 8 a) 6milW«^-^ (12 
a) aS2©q j tt*lS (6 6 b) £#-Z>Y*S» ('5 4 
b-5 8b) frfto^Z^ffiW (12b) 
JLES5 l Rtf*2(0^— ^lztt*m*^»*U**"3** 

*^}fe*rt*fc«>o-*rtHi*a***»*^* ^ 2 

6) ±E*fiEm*«»***i:-tESB 1 co^c-^<D 
#»tO)fflrom*^«*T.€:*WTSfc*«>^-f *y^>^ 
(4 8 a— 5 3 a) 

n/^;ux^^3i$n^>^ i ^< >a— ^ (4 o a) t, 

±EiSfia**^»S«i*ai:i:ESB 2 co^r — ^^^^^co 
i 8b-5 3b) €WTo^^c^, *JE£<fc*&$n/^X 
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esfflenss 1 0w >n-9 (4 0b) t> 
&*#Miu £E»iJU«R20>-f >A-*rcx-f -y* 

K^Rd^wM^ttiEX^/BS^W^ai^ns JO 

[K#3I2 4] &*-*WJJ§**tt« (12 a-, 12 
b. ) T£>0, $ b — ^O-tEftR^Rffili 

£fc#0*i*&*B^g: (1 3 2- 1 3 6) 

[a*«2 5i j:Emse*«a*T.fc***a 

0) WiEX<7f>yS* (4 8-5 3) CO^^^e 
fflWTafc«£><DE)«SB^R (1 0 2- 1 0 6) *A»-r a? 
*t*3<3S2 4E«tt«ft«B»RW«i»»3RR. 
■ 1*3*312 6] lE^-fvf>yWOtt« 
' t*JET*fc*C ±C»*S^R ( 1 0 2- 1 0 6) 

1 6) ^*«r^a*JB2 sERcoRi^Ett&uw* 

[S*:**S2 7] SSlc, ±ESqs««fcB (116) tc 
5 8) jLE^-^jSK^ERreR^ttfc&R (2 

£±i£g$S£i5tc4*afca6<Z>SS (16 4) 
t, MiiT- ^ x 'J y r«t±E*»*»<:** 
§XU-^Iff*M (16 2) £l^flST£I*#*B2 6 

ERoaMttBftK&KiAaaaiiK. 

[R«3R2 B] $e>iC, JiE«flMfttt»*«T*<t 

ORftaiBtt&tfBrtfflSRR. 
[ 0 0 0 1 ] 

RflERB**€>©R?7*— *lSlC««t*HSClfcftlWL. S 

Rn«Rcnrs. 

[ 0 0 0 2] 
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RR. R»X*JU*»*II»1"Set»*ii*^ 

»*R«lfifl>fc*e>CfcRJHWB"r**« -f^- 

tRRRRRlcr5i»T, Su**, fti*EMK 
Ei^*tI5ttt>*fcRRT*S. 
[0 0 0 3] 

RiRtfftAftRRRtt. ^trrll^OieS^lfi^ 1 ! iER 
[0 0 0 4] 

T!kS^«£CDS^«R£ffi*rf fcfc^TA °* -^ll* 
0, m©3XK RR. Rira&JM*Rr#*S*i 

BttRRRtfRttWSEttMli. «fi!cffiSO^co-R^ 
#,-C, ^RtfMfcRRfcttJBTfcttWSttfc^. ■ 

** h ^ £ TR*r:1ftff T « * cfc O $ nT*5 0 . 

[ooo 5] eMfftsftas^^^^c^ct^xXT- 

A tC ct o T Jfe * < I * J ffl S ft * . 
[ 0 0 0 6] RKi^c- HTff»T«4fr^ sSte* h 

j£&ftRR3)*Ri::£ ottD^t c n-aSlTvfit^T h 
[0 0 0 7 ] *ft*0>ft©1#RSi. T-^sctMH/A 
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ft* (^«KftitK;wi7) *«»ittT*.o, mo 
[0008] wtx-HTffftm&n t:-^* 

[ 0 0 0 93 *^^CO-^J£««lIct6ia«3/B7DS^ 
«14, 2<S<Z>^*8£ofc^-* (M*«6*«C*V^** 

(PWM) < — ^tJ:0«*i*«***lT^ 

no. i**i:iwt s c t ot*t» s. sen. n 

[0 0 1 0] Bli%-KTffiT5«*. S-fWV-*- 
£^»»©J:5C**tefe*TT*4. *S&tt*«Oftff 
14. *m«tt»*tt^ni«l-fciEKi6^«S*C»U 

jno. JiEco 2 rxnn? * — 9 0>SIRI4. *S->^^ 



[0 0 1 2] S<>«-^ 
■•WaWrfttotl*. N T «Ov*x-MC*frLTI4, It 
xx— :7JU$n& (J5IWi:<£«llcoW7.-f •y^liffili^? 

[0 0 13] 

— ^isift^ffisSRi o tt. s i (itkt^cj c, sia 

tfSB 2 £>g£»ttftttt 1 2 a Rtf 1 2 b £^*VrnflS AT 
» 1 W«I2 ORMfM 1 2 a»tf 1 2 b It 
^ne^DD-^ HafttfH blCfc^Tffirttt 1 6 a 

[0 0 14] -«t*. BBiW4* JS*a*fcoTJB 1 
a>R*«ft«l 2 at:^lTo^M^:^L. b 

gf:^r^ e j»atfclib##lt6*lTftl*< 

[0 0 15] 3rm?6 2 6 <D£oU— J5fa&m>M&*}fc& 
«I±* MM 2 7 Kf -f >/^? 4 0 a i»4 0 b t 

2ii*«sn*. =;*Pittift*«?m 

30 *&S14. iESB^ffiffl*^^*^^^*^ 8 *^** 

[0016] b i ir^ufc^-^eftafflssfc^o • 

14, HOfta$n&StTM(i«ie«ffii:*ftfi« 
[0 0 17] KICfc^T. E^B 

^Dt*^^^i^ 3 4 {C^]^©^ 3 2 fctttt LTtMM* 
H 3 0 ;&ai;Si£3tt-5. 

so ^&^x^;p^i5m^2 6**65ieais n. ^©tzs-^^ 
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Afi/ffi^tf- h 3 0 CfcUTX»«:fi0ttfrB 3 4 C5f 
[0 0 1 8] El 1 CA^T, OA— ^4 Oil. S£Ert> 

ftesns/u^ssa (pwm) $nt2-7hts. 

2, 4 4, ^nr-MBSO«WBBJ:0l»at* 

Iff (VU y FXr- K) X-rf -yT-iZ****** -r*l 

[0 0 1 9.J V»J 7 KXf - KX^f ^^.STl 0&4 
2 JIttTSJB 1 <0*tOX-f ^4 8&tf4 9, B 2 CDffi 
4 4t:«TSS-2 (O*T5 0fitf5 K 3 CDS 4 6 

\Z-ttTZ>&3V>ttS 2RZf5 3 =}: 0 4S5££n£. s-o 
A-? 4 0tiHffiS!6 0, 6 2 . Rtf6 4 O-ttl-P 20 

'3®^X7-^5 4, 5 6&tf5 8 tBAt^S. 
[0 0 2 0 ] >A — ^ 4 0 ti, ^TF^ct ^> C R^I 

i:im«L2 6 ICS&Stl &-f>M-^4 0^ffi«6 
0, 6 2 5:1*6 4l±&K%«»Jttl 2£DXr-5 , ^5 
4, 5 6Rtf5 8i:*l»Sft*. 2«©*»«»«12 

fc»«LfcEM 17^^7 2 «gen5. -Bttl&M 
ffiJTJUf'JXA (0 5#S) UlJi-sT. «««6 8atf 

7 0 j-H)aDsnfc*««^B«ft2 6 {zznmznzBiiz. 
iHni. ::t, x*j^iax;*j/ai^#- h 3 0 

^65I*tBS^ A^/ffi^- h30 tC}g*a 

3 2 CHUWCRSna. 6 9 \l&&RZt 

tS.ife<D&to<DlZeblZ&V*>t\Z>. fs) Ccfc "3 IZ. £M 1 7 

1 0 0 2 1 ] Sffi^fe 1 6 iS:}«cxii@^it^5S 
fern ( £ 12 f^1£fc mm co^ K) ^^LTigftJiC^ 
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(boa-* 4 o^n-fni:st^imW37J^u 

2. 2<!<7)i$y£«©j« 1 2<&5fiK0>fi#Xl";/->3Jl' 

3 . ■ -f > A- * 4 0 1 2 tfSd*<041 

2(30D-^14I1 aS^j&WC-teUTliU 
XSKSTfe-0. *X©Brc<fc?&teOD— ^C&SsfcTfc 

[002 2] SI 1<0 2 lB<0*:—?tZ& : bmi&LWl&te& 

*^{:So'tM$n. ^-?co&Jtl55^1*J5£T£2 
ffi^Xf-^§^B 0 aRlf8 0b$-IA5. B 2 ILt* 

-5 \z. g^Ii^^M^->Xf 

T*a. 8 2&t*m;ftft&8 4£ 

fciictl, *&ltA*/tiJ^#- H 3 0 ICi^rOiii^n^. 
MWSn/iitt— *^<DSE*«. tE^^^mavB 

[0 0 2 3] 0 2OXf-^*i8 0 a£Lt*8 0 b 
3fS0^^86, 8 8M9 0?:^It5. 
WlCli, ^1^^8 6a, 8 8aS:Z^9 0all± 

tMLT^O, ^2CDmc7)^«8 6 b. 8 8 b. SI): 
9 0 bti^2CD^E — ?CD#^£^<y LTMo. S£t>T, 

^ 1 ^sc7)#^ii^ 1 cd-i >n—f 4 0a ir^cti/ 
3 2 cD*a^3sU*ss 2 < >a-^ 4 0 bi:^«*n 

o. OA'-? 4 OIS^^IS^ 2 7 

T-^iSl^iE^m^^^^ C*?tk2 6) |-»JK*na. 

«&(7>.^iCi3^T(5±T, 0 2C0OA-^tiS 1 tWU 
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U 

T£>ft. 

[0 0 2 4] 0 3iZchnti, MDBBl 0 0 Si, tt* 6 

0 a. 6 2 aRl*6 4 aCraT4*nfft«a*»B 
132a, 134aStfl36a^6, RLft§3&6 0 

3 2 b. 1 3 4 b&tf 1 3 6'b^4MS*Mrt5. 

Si*?0S&l 0 0(i^/r. A^«B1 2 1 

^Vz> Xf)U2 0 5T»3c««flEtfifr«^ JfclWEft 

2 {@<7>Ell£fr 15 8a Sitf 158b ^&8Sfift« 

1 2 alffl 2 btC*fL^-^3fiKB*€:«*&"t*. M 
SPtsJgS 1 0 0 i;£*§£4 2-4 6 tCSa^«-9€:ff:»"r 5. 

[0 0 2 5] B4H m»*- H lC*5t>T. S 1 (D-f > 

U t 5 3 atC»UTBTa^BB/WB^«:*£TS«PlWlHl 
B 1 0 O^£5ffl»^D7^0T*6. 13 1 \Z*Ltz2 

□ ■y£**«JH4ftT*0. g2W'f>/W40b(:© 
5 (¥940 4 BbftV^5 3bfcBWT5. 

E2 2@cr><> 



* [ 0 0 2 6] 2BflDH»K»fdWit*fflraBl©* 
©«|5IC««6 0- 6 2 Stf6 4fl)«ta6M« 

1 . at i c> at*«fli«»iia^«c«nai«c i 2 0 4 i 

2. ^2C. *S®iraCDfiIt£»Fe JiftSCTsPetlS : 
F r = N»XF. + Fs 

'J -y^HiS*"?**. «Fau Fe&tfFsl3:^*VctL 

3. 3S3 0g«Tte. ««Ltf*<&X 

4. l^I^ftt^LX, ^6 0, 6 2. Rtf 6 4 

i ©s* *«* * c fc ft J: 5 icw'si w i-»h $ n 

[ 0 0 2 7] H4 WMW^Dy £ttftffS*:&0» 0T« 
2 filfillEtt 1 5 8 tiS*R<fc3 116(^^15 

yiS^&S 1 6 2rt>«5>a>* 16 3 ±CDF s l^^To 



V», = V 0 sin 
Vn = Vo sin 

c^r, v,.ttii.i7iotE, VuSinsot 50 

[0 0 2 8] 1 1 6 WL*«©*ffiTWl6S*T. 

1 6 3£tf*LiH}1Eftl 5 8StfXU7^S^gl 6 
»*2nfc»*tt. (SBlOttS*) «1 1 7«C*t\ 

TVutLtansEERa, cm 2 « 
i i 9 icss^tv... fc Lxmnz 1 2 o ° ^*g£n/--iE 

[0 0 2 9] «ff«^V».atXV, fc tt»»«l 2 2^ 

ft TE^StlliO-SA&na : 
Vi, = Ki V,. Vc 
V 2fc = Ki V,» Vc 

- HT, V 2i Ji3B 1 0>*kl 2 3±lC^no^iOT^>0, 
V ?k USB 2 QW 1 2 5 tlC^nc t)^T?^ 0, tITK 



2 re F. t 

2tc ( F. + 1-/3 ) t 

[0 0 3 0] fSttfiSl 32-aWl34a 
|g§l 13 8 aWl 4 0a <D*L& \ZX o) Ji. *S^6 0 
a 3:^6 2 a (7>*smSSO?£aT<&o{t^/zr« 1 3 9 a & 
1/14 1 aJtlCWfcT*. iiBSl 26aWl28a 

127W129 IZ«*«**R^ft. 

if<frT6. *S**4 6 ai:1?^t5^3^i:»^ Ui. 

-^tt ^ i tffi 2 o^^iil^^^t 3 t: 

»1 3 0 aatftttt«l 4 4, 1 4 5itfl4 6*«Cft 
[ 0 0 3 11 * 1 2 7, 1 2 9 Rtfl 3 1 3-S 

f!^i3SL& = no. MtffV.i:ttWT5X»«2 9 
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Victtwa**. mcAo. v. fc«stani»B^- 

[0 0 3 2] ©figi f H 5 -f 102a. I04a5 
T Jl0 6ali»14 9a. 151a Rl* 15 3a COx^ 
-f<77^^^«aH «108a. HOaStf 
1 1 2 aOHifi JZtlDAT» 1 0 9 a, lllajfctfll 
3 al£*JEWiB*t*»T«>. »l 0 8 a. 11 

OaR T Jl 12 a ©Uirtfi rtl^n X-f -y^ 20 

48a. 50a 52a MSttttSrt 
li^^*7s< ';f4 9 a. 5US T J5 3a^l))t 

naatfi*iED«)*»*tt*»««"i o 2. 1 

0 4 RU 1 0 6 KBA^ttT-fc 0 . . i&flLdiL B<£EE$ 
[ 0 0 3 3] It 1 63 X U :7HiftSfcflHrM 

ti/TRSTs. x^"»i 2 1 izmnz— sjnxntm 

IZIZttmizltfcL* mi 6 5 lc3Bn*«*OA*«* 
^aKJftfeBHiAt^U §S£8 1 6 2 CO 2 ©CO 

)\tr»vv try y&tm i;TSSc$ns. ^ 

[ 0 0 3 4] -e-^SSir^EEVi tCDtt^tCttrST* 
SKI 6 5 <7){f^te. 'Si 5 9COEa)i£H-ff-^<i:^2 9CDV 
. i:«ST5f*iMtt5«M 1 6 4 0R£T 

[ 0 0 3 5] BSIt ^tc^^- t= C3l>T. -f > A'- 
^4 0aW4 0bi:ffiffl$^ ^<^yf4 
8 a- 5 3 a R£*4 8 b-5 3 b KttTSfMKtBBHiS 

[0 0 3 6] S*»£i2 0 2i*, ff%tt«l«ft6 8 t 
7 0 t<D?»VZft%WEtmtt<DJE&&ftt)&^tt*:& 40 

2 o 3±i:^t5>. sqs«££2.o 2 I*, #.-<z>7.y 
«T^MIs]«3 2 I: □ y ^ S ntEttKRMT »5. 

-[ 0 0 3 7] ^203 <r)&^\z*i&m 2 0 e'icsi&a* 

ti. : :t, A2>&2 0 5±«)H3E*il«fS4r«"*i:0 
3fe£L*<f7te*3*i*. fit 2 0 7 iiCD^3S:£§tii*n2. »wS 

'2 1 0€:«T^tt»I«Dtt^> 3 P^« 3 £:35T«2 1 3 ±<DfE 

st-ttttsn*. -pii-r. «2 i.3co{i-^ii. *t>m- 

RS$n^*ra«t593m%^1!BA^tt3S:ie«Sli2 1 2 6^ 5£ 



EflJ^ - 2 9 5 2 0 2 

2 6 a. 2 2 8 aS T J2 3 0 a iZ«k D £ ft 6. £ 
fc. telsS* 2 1 0 0)SSUiAit« 2 1 1 fzSlft. < > A 
4 0 a^^IE^iSaa^fi^T^-^. *215± 
0>ttSffl^ia-f >A*— ^ 4 0 b*<DK*tffifttf>*6S£fg 

[0 0 3 8] >*£*»T*fc 

TSsfl^tt, 8 2 1 1RI*2 1 5±05cOSS(S^t: 
UuA^n*. ^CSL. ttS$nfc^B§g2 1 8 a- 
2 2 2 aRtf2 1 8 b- 2 2 2 bi:J:0, JL£G>ft8*# 

2 3 8ii,koietrs=*i£«^tttttrsit«»2 3 

2 a- 2.3.6 a.R.^2. 3 2 b- 2 3 6 .W;i7Tfi- 

y-r 77 $ * v>¥t;*L&ftt>nz>. &#*mmTz>zttz 

«££l*U EMI7-fJ^7 2i:»T5fift«*'M: 

^vizviizttutmisxm&znz. 

[0 0 3 9] 05 C»LfcJ:5tt£T0> = 4§***.**& 
[0 0 4 0] #^^ICJ:ntl, ^r-^Kt^^Kii^ 

l. mmtxztizi** ^—^ff 

[ 0 0 4 1 ] W_t. 3|=^^€:ft3B^J6K«^0*a:^ 
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